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DETAILED ACTION 

1 . This Office Action is in response to the communications dated 1 0/30/2003 
through 03/26/2004. 

Claims 1-8 are active in this application. 

Acknowledges 

2. Receipt is acknowledged of the following items from the Applicant. 
Information Disclosure Statement (IDS) filed on 10/30/2003. The references 

cited on the PTOL 1449 form have been considered. 

Applicant is requested to cite any relevant prior art if being aware on form PTO- 
1449 in accordance with the guidelines set for in M.P.E.P. 609. 

Foreign Priority 

3. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 
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4. The specification is objected to for the following reason: In the specification, 
page 5, line 22, the characters "Tthe" should be changed to -The-. Appropriate 
correction is required. 

The specification has been checked to the extent necessary to determine the 
presence of possible minor errors. However, the applicant's cooperation is requested in 
correcting any errors of which applicant may become aware in the specification. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claim(s) 1, and 5-6 are rejected under 35 U. S. C. § 102 (b) as being anticipated 
by U.S. Patent No. 6,537,877 to Ishida. 

Regarding claim 1 , Ishida discloses a nonvolatile semiconductor memory device, 
as shown in figs. 1 , 8c, comprising: 
a plurality of memory transistors; 

a plurality of insulating layers 20, 32, 38 (fig. 8c) disposed over the transistors; 
a plurality of metal layers 31a, 36a, BL1, each of the metal layers 31a, 36a, BL1 
being disposed on one of the insulating layers 20, 32, 38; and 
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a plurality of metal plugs 22a, 34a, 39a disposed over corresponding memory 
transistors, each of the metal plugs 22a, 34a, 39a filling in a contact hole formed in one 
of the insulating layers and electrically connecting the metal layers disposed on a top 
side and a bottom side of the corresponding insulating layer, 

wherein a top metal layer BL1 of the plurality of metal layers is configured to 
provide bit lines that correspond to the memory transistors, the metal plugs 22a, 34a, 
39a are vertically aligned, and one of the insulating layers (layer 38) is configured so 
that one of the memory transistors is connected to a corresponding bit line BL1 when a 
metal plug 39a corresponding to said one of the memory transistors is provided in said 
one of the insulating layers. 

Regarding claim 5, Ishida discloses a nonvolatile semiconductor memory device, 
as shown in figs. 1 , 8c, comprising: 
a plurality memory transistors; 

a first insulating layer 20 disposed on the memory transistors; 

a plurality of first metal plugs 22a filling in contact holes formed in the first 
insulating layer 20, each of the memory transistors being connected to one of the 
first metal plugs 22a; 

a first metal layer 31a disposed on the first metal plugs 22a; 

a second insulating layer 32 disposed on the first metal layer 31a; 
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a plurality of second metal plugs 34a filling in contact holes formed in the second 
insulating layer 32, each of the first metal plugs 22a being connected to one of the 
second metal plugs 34a through the first metal layer 31a; 

a second metal layer 36a disposed on the second metal plugs 34a; 

a third insulating layer 38 disposed on the second metal layer 36a; and 

a third metal layer BL1 disposed on the third insulating layer 38 and providing bit 
lines, wherein a plurality of third metal plugs 39a filling in contact holes formed in the 
third insulating layer 38 are arranged so that one of the memory transistors is 
connected to a corresponding bit line BL1 when a third metal plug 39a corresponding 
to said one of the memory transistors is provided in the third insulating layer 38, and 
the first metal plugs 22a, the second metal plugs 34a, the third metal plugs 39a, and 
the memory transistors are vertically aligned for the memory transistors that have 
corresponding third metal plugs 39a. 

Regarding claim 6, Ishida discloses a nonvolatile semiconductor memory device, 
as shown in figs. 1 , 8c, comprising: 
a plurality memory transistors; 

a first insulating layer 20 disposed on the memory transistors; 

a plurality of first metal plugs 22a filling in contact holes formed in the first 
insulating layer 20, each of the memory transistors being connected to one of the 
first metal plugs 22a; 

a first metal layer 31a disposed on the first metal plugs 22a; 
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a second insulating layer 32 disposed on the first metal layer 31a; 

a second metal layer 36a disposed on the second insulating layer 32; 

a third insulating layer 38 disposed on the second metal layer 36a; 

a plurality of third metal plugs 39a filling in contact holes formed in the third 
insulating layer 38, each of the third metal plugs 39a being disposed on one of the 
memory transistors; and 

a third metal layer BL1 disposed on the third metal plugs 39a and providing bit 

lines, 

wherein a plurality of second metal plugs 34a filling in contact holes formed in the 
second insulating layer 32 are arranged so that one of the memory transistors is 
connected to a corresponding bit line BL1 when a second metal plug 34a 
corresponding to said one of the memory transistors is provided in the second 
insulating layer 32, and the first metal plugs 22a, the second metal plugs 34a, the third 
metal plugs 39a and the memory transistors are vertically aligned for the memory 
transistors that have corresponding second metal plugs. 

7. Claim(s) 1-4 are rejected under 35 U. S. C. § 102 (b) as being anticipated by 
U.S. Patent No. 5,990,507 to Mochizuki et al. 

Regarding claim 1 , Mochizuki discloses a nonvolatile semiconductor memory 
device, as shown in figs. 2,19-23, comprising: 

a plurality of memory transistors; 

a plurality of insulating layers 10, 30 disposed over the transistors; 
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a plurality of metal layers 36, 38, each of the metal layers 36, 38 being disposed 
on one of the insulating layers 10, 30 respectively; and a plurality of metal plugs (plug 
33, and vertical portion of wiring 38 above metal layer 36) disposed over corresponding 
memory transistors, each of the metal plugs filling in a contact hole formed in one of 
the insulating layers 10, 30 and electrically connecting the metal layers 38, 26 
respectively disposed on a top side and a bottom side of the corresponding insulating 
layer 30, 

wherein a top metal layer 38 or BL of the plurality of metal layers is configured to 
provide bit lines BL that correspond to the memory transistors, the metal plugs are 
vertically aligned, and one of the insulating layers (layer 30) is configured so that one of 
the memory transistors is connected to a corresponding bit line BL when a metal plug 
(vertical portion of wiring 38) corresponding to said one of the memory transistors is 
provided in said one of the insulating layers (layer 30). See also col. 26, line 13 to col. 
30, line 67. 

Regarding claim 2, Mochizuki discloses the nonvolatile semiconductor memory 
device wherein the insulating layer 30 configured for memory transistor connection is a 
top insulating layer of the plurality of the insulating layers. See figs. 2, and 1 9-23. 

Regarding claims 3 and 4, Mochizuki discloses the nonvolatile semiconductor 
memory device wherein a size of the metal plugs filling in the contact holes in a top 
insulating layer 30 of the plurality of insulating layers is larger than a size of the metal 
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plugs filling in the contact holes in an insulating layer of the plurality of insulating layers 
10 that is not the top insulating layer (metal plugs 33 are smaller than the plugs 
(vertical portion of 38) above it by two times the thickness of the TiN barrier 1 1 1 (see 
fig. 20, and col. 29, lines 36-42; col. 30, lines 39-52). 

Claim Rejections - 35 U.S.C. § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

9. Claim(s) 5-8 are rejected under 35 U.S.C. 103 (a) as being unpatentable over 
U.S. Patent No. 5,990,507 to Mochizuki et al., in view of the following remarks. 

Regarding claim 5, Mochizuki discloses a nonvolatile semiconductor memory 
device, as shown in figs. 2, 17-23, comprising: 
a plurality memory transistors; 

a first insulating layer 10 disposed on the memory transistors; 

a plurality of first metal plugs 33 filling in contact holes formed in the first 
insulating layer 10, each of the memory transistors being connected to one of the first 
metal plugs 33; 

a second insulating layer 13 (figs. 20/22) disposed on the first metal plugs 33; 
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a plurality of second metal plugs 133 filling in contact holes formed in the second 
insulating layer 13, each of the first metal plugs 33 being connected to one of the 
second metal plugs 133; 

a second metal layer 36 disposed on the second metal plugs 133; 

a third insulating layer 30 disposed on the second metal layer 36; and 

a third metal layer 38 or BL disposed on the third insulating layer 30 and 
providing bit lines BL, 

wherein a plurality of third metal plugs (vertical plug formed in the third insulating 
layer 30, between the second metal layer 36 and the third metal layer 38) filling in 
contact holes formed in the third insulating layer 30 are arranged so that one of the 
memory transistors is connected to a corresponding bit line BL when a third metal plug 
corresponding to said one of the memory transistors is provided in the third insulating 
layer 30, and the first metal plugs 33, the second metal plugs 133, the third metal plugs 
and the memory transistors are vertically aligned for the memory transistors that have 
corresponding third metal plugs. See also col. 26, line 13 to col. 30, line 67. 

In the embodiment illustrated by fig. 20, Mochizuki does not disclose a first metal 
layer being disposed on the first metal plugs 33 and connecting the first metal plugs33 
to the third metal plugs 133. 

However, in other embodiments, for example, in embodiment(s) illustrated by 
figs. 17, 19, Mochizuki does disclose a first metal layer 36 being disposed above the 
first metal plugs 33 and connecting the first metal plugs 33 to metal plugs above it. 
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Therefore, It would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to modify the invention of Mochizuki illustrated in 
figs. 20, 22, to further include a first metal layer, as that illustrated in figs. 17, 19 of 
Mochizuki, being disposed above the first metal plugs 33 and connecting the first metal 
plugs 33 to metal plugs 133, because those skilled in the art will recognize that such 
modification and variations could be made easily and would involve only routines skills 
in the art, and it can be made without departing from the spirit of the invention of 
Mochizuki. 

Regarding claim 6, Mochizuki discloses a nonvolatile semiconductor memory 
device, as shown in figs. 2, 17-23, comprising: 
a plurality memory transistors; 

a first insulating layer 10 (fig. 20) disposed on the memory transistors; 

a plurality of first metal plugs 33 filling in contact holes formed in the first 
insulating layer 10, each of the memory transistors being connected to one of the 
first metal plugs 33; 

a second insulating layer 1 3 disposed on the first metal plugs 33 ; 

a second metal layer 36 disposed on the second insulating layer 13; 

a third insulating layer 30 disposed on the second metal layer 36; 

a plurality of third metal plugs (vertical plug formed in the third insulating layer 30, 
between the second metal layer 36 and the third metal layer 38) filling in contact holes 
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formed in the third insulating layer 30, each of the third metal plugs being disposed on 
one of the memory transistors; and 

a third metal layer 38 or BL disposed on the third metal plugs and providing bit 
lines BL, wherein a plurality of second metal plugs 133 filling in contact holes formed in 
the second insulating layer 13 are arranged so that one of the memory transistors is 
connected to a corresponding bit line BL when a second metal plug 133 corresponding 
to said one of the memory transistors is provided in the second insulating layer 13, and 
the first metal plugs 33, the second metal plugs 133, the third metal plugs and the 
memory transistors are vertically aligned for the memory transistors that have 
corresponding second metal plugs. See also col. 26, line 13 to col. 30, line 67. 

In the embodiment illustrated by fig. 20, Mochizuki does not disclose a first metal 
layer being disposed on the first metal plugs 3. 

However, in other embodiments, for example, in embodiment(s) illustrated by 
figs. 17, 19, Mochizuki does disclose a first metal layer 36 being disposed above the 
first metal plugs 33 and connecting the first metal plugs 33 to metal plugs above it. 

Therefore, It would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to modify the invention of Mochizuki illustrated in 
figs. 20, 22, to further include a first metal layer disposed above the first metal plugs 
33, as that illustrated in figs. 17, 19 of Mochizuki, to connect the first metal plugs 33 to 
metal plugs 133, because those skilled in the art will recognize that such modification 
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and variations could be made easily and would involve only routines skills in the art, 
and it can be made without departing from the spirit of the invention of Mochizuki. 

Regarding claims 7 and 8, Mochizuki discloses the nonvolatile semiconductor 
memory device wherein a size of the third metal plugs is larger than a size of the 
second metal plugs and a size of the first metal plugs. 

Mochizuki does not discloses that a size of the second metal plugs and a size of 
the third metal plugs are both larger than a size of the first metal plugs. 

However, it would have been obvious to one of ordinary skill in the art to modify 
the size of the second metal plugs to be as that of the third metal plugs so that sizes of 
both of the third metal plugs and the second metal plugs are larger than that of the first 
metal plugs, since such a modification would have involved a mere change in the size of 
a component. A change in size is generally recognized as being within the level of 
ordinary skill in the art. In re Rose, 105 USPQ 237 (CCPA 1955). 

Conclusion 

10. A shortened statutory period for response to this action is set to expire 3 (three) 
months and 0 (zero) day from the day of this letter. Failure to respond within the period 
for response will cause the application to become abandoned (see M.P.E.P 710.02(b)). 
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1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dao H. Nguyen whose telephone number is (571)272- 
1791 . The examiner can normally be reached on Monday-Friday, 9:00 AM - 6:00 PM. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571)272-1787. The fax numbers for all 
communication(s) is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571)272- 




Dao H. Nguyen 
Art Unit 2818 
September 27, 2005 



